Zonation in the rat cerebellar cortex: patches of high acetylcholinesterase activity in the granular layer are congruent with Purkinje cell compartments.
The rat cerebellar cortex is built from parasagittally arranged modules with topographically ordered afferent and efferent projections. The intrinsic organization of the cerebellum is revealed by immunocytochemical staining with monoclonal antibody, mabQ113. In the cerebellum, mabQ113 recognizes a polypeptide epitope that is restricted to a subset of Purkinje cells. Antigenic Purkinje cells are clustered to form a complex pattern of parasagittal compartments. Several biochemical markers reveal a superficially similar organization of the cortex, and so it is important to determine how many independent maps are present. This report compares the mabQ113 antigen display to the patchy distribution of acetylcholinesterase (AChE). In the granular layer and the white matter of the adult cerebellar cortex there is a patchy AChE staining that includes both the hemispheres and the vermis. The staining is often not sharply resolved cytologically, but seems to be associated primarily with the synaptic glomeruli. The boundaries of these granular layer patches in the vermis correspond to the mabQ113+/mabQ113- boundaries of the overlying Purkinje cell compartments. Thus, AChE and mabQ113 antigen share a common compartmentation both in the vermis, and in the hemispheres. Both mabQ113 and AChE distributions develop postnatally in the cerebellar cortex. At birth (PO) there is neither AChE activity nor mabQ113 immunoreactivity. Both staining patterns emerge during the second postnatal week. In the vermis at P10, there is AChE activity in the granular layer and white matter, and the distribution is already patchy despite the absence of synaptic glomeruli. At the same age the mabQ113 immunoreactivity is found in all Purkinje cells rather than a subset, and the band pattern has yet to mature. There is also transient AChE staining of Purkinje cell somata and dendrites. The AChE patches clarify between P10 and P20 along with the appearance of the synaptic glomeruli and the development of differential mabQ113 staining, but there is no reason to believe that the two are causally linked. In contrast to the cerebellar cortex, AChE staining in the cerebellar nuclei matures very early and at P0 the activity is already high. Zones of high and low AChE activity are seen in all the cerebellar nuclei and may be related to the distribution of the terminal fields of the different Purkinje cell populations.(ABSTRACT TRUNCATED AT 400 WORDS)